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Successful  recovery of p lan t  and animal l i f e  c a r r i e d  
on a 45-hour journey through space by B i o s a t e l l i t e  I1 may 
provide important c l u e s  about how l i f e  forms would develop 
i n  a weightless environment i n  space o r  how r a d i a t i o n  might 
a f f e c t  f u t u r e  genera t ions .  
Wheat seedlings re turned  t o  Earth aboard the space- 
c r a f t  grew a s  much i n  less than two days of weight lessness  
as the  same p l a n t s  normally grow i n  three days on Earth.  
This prel iminary f ind ing  from one of the 13 groups of p l a n t s  
and animals c a r r i e d  by B i o s a t e l l i t e  I1 i s  important t o  botan- 
i s ts  and zoologis t s .  
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The r e t u r n  of hundreds of thousands of  organisms, 
apparent ly  a l i v e  and vigorous af ter  the i r  br ief  space 
journey, i s  expected t o  r evea l  important new knowledge 
about how weight lessness  a f f e c t s  l i v i n g  things.  
The team of s c i e n t i s t s  respons ib le  f o r  planning and 
c.arrying o u t  B i o s a t e l l i t e  11's 13 experiments was able 
t o  establish con t ro l l ed ,  l abora tory  condi t ions  i n  space 
f o r  the first time. To a l l o w  for  the d i f f e r i n g  repro-  
duc t ive  cyc le s  i n  the v a r i e t y  of organisms flown i n  the 
spacec ra f t ,  b o t a n i s t s  and zoo log i s t s  w i l l  have t o  wait 
from a month t o  almost a year before  a l l  the r e s u l t s  w i l l  
be ava i l ab le .  
I n  many i n s t ances  t h e  animal specimens w i l l  have t o  
reproduce through a minimum of  three genera t ions  before 
the f i n a l  e f f e c t s  of  their  two-day space t r i p  become apparent.  
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The most Important s i n g l e  quest ion f o r  Biosatel l i te  I1 
involved l ea rn ing  whether the changes produced i n  organisms 
by r a d i a t i o n  are slowed or hastened under weightless condi- 
t i o n s .  
To a r r i v e  a t  the  answer, experimenters s e n t  a v a r i e t y  
of s p e c i e s  of p l a n t s  and animals i n t o  space. 
majority of them have been brought back a l i v e  f o r  f u r t h e r  
observa t ion  and tes ts  i n  Earth l abora to r i e s ,  a s e l e c t  group 
w a s  h a l t e d  o r  "fixed" aboard t h e  spacec ra f t  a t  var ious  
stages of the i r  development. To o b t a i n  a meaningful step- 
by-step series of such f i x e s  on a brief &-hour f l i g h t ,  organ- 
i s m s  wi th  very r ap id  growth r a t e s  were used. 
While the 
F ix ing  i s  performed by t r e a t i n g  l i v e  organisms w i t h  a 
chemical which halts the i r  development a t  a pre-planned stage, 
k i l l i n g  them and preserving them f o r  la ter  ana lys i s .  Thus, i n  
t h e  case of t h e  amoeba specimens, t h e y  were f i x e d  a t  one hour a f t e r  
launch, a t  24 hours i n t o  t h e  f l i g h t  and s h o r t l y  before  re-entry.  
Specimens i n  o t h e r  experiments were a l s o  arrested i n  
t he i r  growth o r  development according t o  a pre-planned schedule, 
determined by the i r  p a r t i c u l a r  growth o r  l i f e  cyc les .  
-more- 
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Experimenters having the advantage of the e a r l i e s t  
i n d i c a t i o n s  o f  the r e s u l t s  o f  t h e i r  experiments were those 
dea l ing  wi th  p l a n t  l i f e .  Other s c i e n t i s t s ,  involved with 
more complex organisms o r  those with longer  l i f e  cyc le s  
w i l l  have t o  wait t o  assemble t h e i r  data. 
D r .  Charles Lyon, Dartmouth College, and D r .  Samuel 
Johnson of  North American Aviation Inc. , reported dramatic 
d i f f e r e n c e s  i n  p l a n t  growth under weightless condi t ions  af ter  
the first quick look a t  the i r  p l a n t s  when the B i o s a t e l l i t e  
I1 experiments capsule  was opened i n  H a w a i i ,  Sept. 9. 
D r .  Lyon's 75 wheat seedl ings,  the first p l a n t s  ever  
grown i n  weightlessness,  showed c h a r a c t e r i s t i c s  far d i f f e r e n t  
from p l a n t s  grown on the Earth. The r o o t s  o f  the seed l ings  
curved upward toward the shoots of the seedl ings  and o u t  t o  
the side. I n  normal wheat seedl ings  the r o o t s  grow downward 
v e r t i c a l l y  o r  a t  s p e c i f i c  angles t o  the v e r t i c a l .  
S c i e n t i s t s  agreed t h a t  t h e o r e t i c a l l y  p l a n t  roo t s ,  stems 
and leaves  might well grow d i f f e r e n t l y  i n  weightless en- 
vironment than on Earth. 
first demonstration of  t h i s  f a c t .  
The B i o s a t e l l i t e  I1 f l i g h t  was the 
Unusual p l a n t  growth has been demonstrated on Earth with 
a c l i n o s t a t .  This device r o t a t e s  growing p l a n t s  slowly with 
the i r  stems i n  a h o r i z o n t a l  pos i t i on ,  causing a continuous 
v a r i a t i o n  o f  the d i r e c t i o n  from which g r a v i t y  a f f e c t s  them. 
-more- 
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Behavior o f  the B i o s a t e l l i t e  wheat seed l ings  corresponded 
c l o s e l y  t o  those grown i n  c l i n o s t a t s  on Earth with one important 
d i f f e r e n c e  -- they showed as much growth i n  45 hours as Earth- 
bound specimens achieved in three f u l l  days. Three sepa ra t e  
experiments involving wheat seed l ings  were ca r r i ed .  
I n  another  p l a n t  experiment, D r .  Johnson flew nine  Yo10 
Wonder pepper p l a n t s ,  demonstrating that o r i e n t a t i o n  of p l a n t  
leaves  a l s o  depends on gravi ty .  The leaves  o f  hea l thy  pepper 
p l a n t s  normally grow hor i zon ta l  t o  the Earth 's  surface.  
a f te r  their  r e t u r n  from weightlessness the leaves  of Dr. 
Johnson's p l a n t s  were curved downward, some far enough t o  
touch the stem. 
But 
Early ind ica t ions  f r o m  the spacec ra f t  experiments appear 
t o  demonstrate that p l a n t  leaves depend f o r  their  o r i e n t a t i o n  
on a continuous g r a v i t y  f ie ld  a c t i n g  from a d i r e c t i o n  u s u a l l y  
paral le l  t o  the p l a n t ' s  stem. 
S c i e n t i s t s  expect the B i o s a t e l l i t e  experiments t o  provide 
new data about l i v i n g  systems a t  three leve ls :  whole organisms; 
l i v i n g  ce l l s  and t i s s u e ,  and the  biochemical makeup o f  l i v i n g  
c e l l s .  
"Quick look" r e s u l t s  apparent from prel iminary examina- 
t i o n  o f  the  o t h e r  spacecraf t  experiments were evaluated by 




Frog Eggs-Dr. John Tremor of NASA's Ames Research 
Center  repor ted  that  the first c e l l  d i v i s i o n  of the 120 
f e r t i l i z e d  eggs flown took place under Earth g r a v i t y  because 
of the launching delay, rendering t h e  experiment only 60 per 
cent  e f f e c t i v e .  Dr. Tremor said f i n d i n g s  appear t o  confirm 
data from a similar experiment c a r r i e d  aboard Gemini XI1 
i n d i c a t i n g  t h a t  weight lessness  has no obvious e f f e c t  on c e l l  
d i v i s i o n  i n  f e r t i l i z e d  f r o g  eggs. 
Had the  B i o s a t e l l i t e  f l i g h t  continued a f u l l  three days, 
t h e  frog eggs would have developed i n t o  tadpoles  before  r e -  
en t ry .  
w i l l  be completed i n  an Earth labora tory  before  complete data 
can be assessed. 
Development through t h e  tadpole  stage i n t o  full a d u l t s  
Amoeba-Nearly a l l  t he  amoeba i n  t h i s  experiment survived, 
with the except ion of those  f ixed  a t  var ious  per iods  i n  t h e i r  
development, Dr. Richard P r i c e  o f  Colorado S t a t e  Universi ty  
said. T h i s  organism c l o s e l y  resembles the  human white blood 
c e l l  i n  s t r u c t u r e  and funct ion,  Dr. Pr ice  explained, and 
seemed w e l l  able t o  maintain i t s  normalfomn i n  t h e  weight less  
state.  
s tud ies  of the specimens are i n  progress .  
Chemical a n a l y s i s  and h is to logy  ( t i s s u e  s t r u c t u r e )  
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Adult  Vinegar Gnats--Two weeks t o  three months w i l l  be 
r equ i r ed  t o  ga in  complete data f r o m  t h i s  experiment according 
t o  D r .  Luolin Browning o f  Rice Universi ty .  The 1,000 f l ies ,  
mostly females, re turned  i n  good condi t ion  and the i r  repro-  
duc t ion  through the t h i r d  generat ion w i l l  be observed, The 
female gna t s  had been mated before  t h e i r  f l i gh t .  They were 
placed i n  a compartment separate from a group o f  males. 
span f o r  the Drosophila (vinegar  gna t )  i s  80 t o  90 days and 
some of the g e n e t i c s  data from th i s  experiment may r e q u i r e  as 
long as n ine  months t o  acquire .  
L i f e  
Vinegar Gnat Larvae--The Drosophila l a rvae  are much more 
s e n s i t i v e  to r a d i a t i o n  and o t h e r  s t i m u l i  than the a d u l t  and 
were s tud ied  i n  a separate experiment conducted by D r ,  Irwin I. 
Oster of Bowling Green State Universi ty ,  
organisms re turned  a l i v e .  Development through three genera- 
A l l  960 o f  these 
t i o n s ,  r e q u i r i n g  s e v e r a l  weeks, i s  necessary t o  ga in  complete 
information . 
Blue Wild Flowers-The effect  of r a d i a t i o n  i n  weight- 
l e s s n e s s  w i l l  be s tud ied  i n  the flower buds of 64 p lan ts ,  a l l  
of which appeared the same on r e e n t r y  as before  launch, D r .  
Arnold Sparrow of the Brookhaven Nat ional  Laboratory reported.  




Normally the nodes on the stamen hairs of the bud are 
blue. 
or red. Dr. Sparrow's studies will attempt to learn whether 
weightlessness heightens or hinders reaction to radiation and 
whether it induces changes different in kind as well as 
quantity . 
Exposure to radiation produces variants which are pink 
Flour Beetles--Beetles in the pupae stage were irradiated 
during weightless flight. Dr. John V. Slater of the University 
of California explained that they will require several weeks 
to develop into adults. Normally beetles exposed to such 
radiation display certain wing abnormalities in the adult 
stage. Such changes normally would occur in the first adult 
generation, Dr. Slater said. The thousand beetles in this 
experiment returned from space in good condition. 
Parasitic Wasps--Interest in this study is largely in 
the male wasp, Dr. R. C. Von Borstel of the Oak Ridge National 
Laboratory explained. Males returning from space will be 
mated with females retained on Earth to observe the trans- 
mission of genetic characteristics in the offspring. This 
group will be compared with wasps resulting from males and 
females which both traveled in space. 
-more - 
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Orange Bread Mold--This organism was i r r a d i a t e d  during 
weight lessness  i n  i t s  spore stage i n  an experiment conducted 
by D r .  F reder ic  J. DeSerres of the Oak Ridge Nat ional  Labora- 
tory.  The d e f e c t s  a n t i c i p a t e d  would be imperfect ions o r  
i nden ta t ions  i n  the c e l l  walls a f te r  development i n t o  a 
fungus stage. 
f i rs t  o r  second generations.  Weeks w i l l  be needed to  grow 
o u t  succeeding genera t ions  and assess r e s u l t s .  
t o t a l i n g  500 m i l l i o n  were returned i n  good condition. 
Such changes would be apparent  as e a r l y  as the 
The mold cel ls ,  
Lysogenic Bacteria--The g r e a t l y  mul t ip l i ed  group o f  
b a c t e r i a  was rushed from H a w a i i  t o  mainland l a b o r a t o r i e s  for 
study, s i n c e  a l l  data from t h i s  experiment had t o  be obtained 
wi th in  36 hours o f  the capsule  opening, 
organism mul t ip l i ed  them rapidly.  For every 10,000 c e l l s  
launched, one b i l l i o n  were returned.  Dr. Rudolph H. T. 
Mattoni o f  the NUS Corporation d i r e c t e d  t h i s  experiment i n  an 
e f f o r t  t o  l e a r n  how v i r u s e s  incorporated i n  the chromatin 
material of c e r t a i n  bacteria are produced i n  the weightless 
state, with and without the inf luence  o f  r ad ia t ion .  
Reproduction of the 
The v i r u s e s  serve as p ieces  o f  gene t i c  information i n  
the chromosome and mul t ip ly  r a p i d l y  under r ad ia t ion ,  bu r s t ing  
the pa ren t  c e l l  i n  the reporduction process.  
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B i o s a t e l l i t e  I1 was launched from Cape Kennedy about  
three hours later than planned Sept. 7 a t  6:04 p.m. Em, 
The spacec ra f t  remained i n  o r b i t  44 hours and 54 minutes and 
was ordered t o  r e t u r n  t o  Ear th  near  H a w a i i  on the 30th o r b i t .  
The call-down came 17 o r b i t s  e a r l i e r  than planned, 
NASA Control o f f i c i a l s  decided t o  r e t u r n  the  spacecraf t  
e a r l y  because of d i f f i c u l t i e s  i n  g e t t i n g  i t  t o  accept  ground 
s t a t i o n  commands and because a massive t r o p i c a l  storm was 
moving i n t o  the  recovery a rea .  
graphs of  the  storm a s s i s t e d  con t ro l  personnel  i n  the i r  
recovery decis ion.  
NASA's ATS-I sa te l l i te  photo- 
B i o s a t e l l i t e  s c i e n t i s t s  noted that e a r l y  recovery 
r e s u l t e d  i n  less r i s k  t o  t h e  experiments than i f  recovery 
had been delayed beyond the  planned th ree  days. 
the delayed launch and e a r l y  recovery, s c i e n t i s t s  reported 
only  a small decrease i n  the  expected data r e t u r n  from the 
experiments. 
Despite 
-end- 
